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A i>ossil)l(j (loliuitioji oi tmtro]>v' Kiiuilar fo iU(» classituil Kijintic Dirnry 
j0;iis(‘s is ajid BolUmarm H IJuMiivni is oxlcudrtl, (o llir
: i l p l a s j i u i  tnrl)ulojui(\ It is slvown that in a wcsiUly 
turhuloiil pla^ m^a (^nlropy niusl. iiicroasr and. tlu'icfojv it is irrnV(YisiMr 
in ( ordrast in thn stable Vlasov plasma
1. Tntkoddutiojj
1'1m' (d'rut i’ox)y and Boli/anaun // is of fmidanK^idal iinx)ori>iin(U‘
m tin' kinotiv il'.'^ovy of ;^ as(^ s !»,ud itTr.vc'rsiblc: l,]\( .^rmo(lyiimnit:s (t'Uapman vK: 
('o^^Jiuy 1952) 7\(*.c(>cdnjL{.j; tn // Uvcxnvni ajiy KinoiitJ <i(juaiion wlii^ O), is aj)j»livablr 
(o a syslcon niusi, hav(  ^ s<mio \vJii(-J) is ilu^  no|:,':at-iv(! ()f outJ'ox)y
nl' (]u‘ '^ y.sft'in \\]u)s»'. tini(  ^ rai,i‘ <d’ (‘kajij^n d H jd f  musl m‘f;;aUvr or /(\m i'oi all 
(I'.r linio It is also wtdl kiio\Mi tb.al iho ('(juations of mot,uni lor a sysiimi 
r.xpi'i'ssi.d mi(*rosi‘.oj)j(;ally a'v tiini'- rnvc'Jsiblo, Tlu^roforo Iho iii( vrrsibiliiy ol 
(lu‘ system is relatinl to tlie eolloelive, behaviour <d‘ the, elmrunits of Hut systmu.
For density xiiasina tlie ax>pro])riate kiiietie etpialioji is tlu  ^ VlaS(»v rcjna- 
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( £  ' - T T - j -  7dl? (I)
IS tile x)'‘obabdity density luueiiou orisleetron (a J) mid loji {a - 2),
X  <^‘Ud V t1*,e i»osiiion and veloeily V(‘,ctovs, n^speetively. £ and B aj(‘ the, 
rleeliie field aial jnaguelu: iiidiietioji vecdor, and aJ(‘ u sjuctlvrly the
eliarge* and tlie ina'*is of tlu^  oloetron and ioji.
It is AVell known that tlie V’^ hiMov^  t (^juatiou is reversible and IlLoielore tJu» 
outroj)V of siieh sysicmi I'c lains eonstant
In the x*n^ sent work the ihe,ory of weak edeetrostatie turbulenee r; eojisideJ'ed 
An H. function as well as mitJ‘ox)y similar to the classical kinetic tlieoi y is d( iiiU'd 
111 is «J\ov^ 'Jl tJiat the time rate of ejian^ e^ id is ji(^ J?aiivi‘ o.r zi'io f ii' all tin* lime and 
tlierefon  ^tlu^  e,ntioj)y of the weakly turbulent xdasma must increase aisl thoMdou* 
it is irrovt r^sible.
33
Goodarz Ahmadi
■ J Hoi,T'/,.MANN H TiiKimi'iM IN A 'rimutauNT P lasma
Tu'lnH<‘m(‘ Ih.M siil*j4uti 4)1 n lai'^^ r luiinlx'T' of ijivostigations
M)7-, David l!l7:i). Tlio (ajuat-iou jrov^ r^nintr f,bp ous(Mn))lr i^V(^ rag(^  
ol 1J»o (liMtriliul,n>n fniiftion <d* (dtud-voii'^
F.ix^v-f) ' j\ix.vJ) * ... (:2)
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'Hm'. (hilir i\ i(\ Irusoi D i (o tl*r ('OoTiyS ,Spri:ll\Mn ol lJl(' I’iioxlom ( I('c;
(riMr;|,iih( potnit iii,l S {h  o) i.o .
I d7' (x' x) - <o{f - (r>)
\\)m U‘ U 1'^  ijh' u a \ r  \4',rto) Ji.jid. oj t-Jio IJCjpKaity AVc jissuiik' lJuil for Uio 
Jn '^AV loii,-'
.. (d)
\Vr oo\\ drliip' an If  Imi' iion similar lo  (,]ij. classKal i jo 'ory  (Xtikayanm. 
| ‘Mi7 i
J '^ X la i ’cr ... (7)
Nolr il'/il tl\i V «'\p* i‘s^ i»)ii i<--rinl)lo.s t.lial ofllv' tdas.dral iJmory (Nakayaina 11U>7) 
in irlronur I)dI \\(' t onsid,<''’rd (‘Usoinl)l(' aM‘''aj^ o of tim disl nliut ion l’nu<iioii 
and not llio indanl;ln^ o^ >^ s onr. ddm mifropy may now hv doliand as
S
riif. ♦inu dorn iLtivr of// IxMomrS
ifU, fd x  r/wj (i ;
... (8)
. . .  (»)
Xusj^mIju' lnui'U^ ’ts stand lor tlin tMisninbla ave,'rii^ «s
Irreversibility of electrostatic phsrna iurbulenre 3.T
It in HOW ()l(vioiiH t}i.ii.t To" a 1>F , l)t It iiml luMicr r///, til it,
TJK'n'fiirc H stalih' Vlasov j>liisuui is rcvc'siMc
Imh- a tiflH ilrnt ])limnii U F y l H  is vivoti li,\ o.i (.‘1) Itiri'cl M>li-iitution 
1)1 iM|. (.'{) ill (iq. (!)) alti*'' iiiUiV'-atiou jjjut "ivrs
r / r / ' < J^'\ ... (i(M
Im'oj!) (Mj. (,^ {) it is tj>,iit /> i.s ii ])ositivi' (Irfimlr symnu'l i ic m to ik I t utlri'




(I tor all / (II)
T)ir (‘((iiiility liolds \vh»'ii d F jd i)  0
1\>'' I1i(^  ions will] Hlo asMijujition (ti) wr lind
dH,,
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TI'/a‘( l'ov(. v\o fonclmlr a-lljuu'Mi ti sliiMi' \’Iti^ o\' jiIiimiiji i-i i jir
imsttililr j)lrisina \vl»,i( •* is \\(sikl\ in'lMiknit iMcoinrS r» ,siM(‘
A( riv NOAVL 151)0 Mi: NT
'i'k.o autho*' w 011.1(1 lik(' to tjuink 1)»\ A ITiroMt- ha slmmkitinu; Uis luliai-.t 
in 11k ' ])'‘ol)lrm tuid jv'l]ila.l (^ 'O im m sitK io ly  jitirf of tins \w)'l( wus cto’ ird onl 
at t?M‘ l)r]Ki’'lnun}l ol T^ l'.ysu'S. rn i\ ( ‘’’sily of Sa^kiitrjiow tin. Saskaloon, Ca-nada
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